In this paper we investigate the feasibility of a common currency peg in East Asia from the perspective of Western European countries. We find that domestic outputs of East Asian countries are strongly influenced by country-specific shocks while regional shocks are far more important in European countries that have joined the Economic and Monetary Union. The results are robust to various changes in specifications of the model. They suggest that East Asian countries are structurally different from each other and thus more likely to be subject to asymmetric shocks. Based on optimum currency area grounds, a common currency peg in East Asia would be more costly and difficult to sustain.
Introduction
The fixed exchange rate system has been assigned at least partial blame for financial crises that appear to be happening with increasing frequency. At the same time, some forms of fixed exchange rate arrangements have been adopted or actively considered for adoption in other contexts, the Economic and Monetary Union (EMU) in Europe being a most recent and dramatic example. These observations serve to highlight the pros and cons of fixed exchange rate systems. An irony is that, in East Asia (EA) where the financial crises of 1997 ended the de facto pegging to the US dollar for several countries, pegging to a common currency or basket of currencies is being promoted as a means to financial stability and as a preventive measure against future crises in the region. Tying the national currency to an international anchor currency may enhance the credibility of anti-inflation policy but will require the loss of flexibility in monetary and exchange rate policy. Given the costs and benefits of fixed exchange rates, would tight pegging to the US dollar, the yen, or some composite currency be desirable for EA? In this paper, we investigate the feasibility and desirability of such an arrangement.
The theory of optimum currency areas (OCA) lists conditions regarded as crucial for the success of a common currency in a region. These conditions include the symmetry of shocks across countries (Mundell, 1961) , openness of the economies (McKinnon, 1963) , and well-diversified economies (Kenen, 1969) , all of which tend to reduce the occurrence of relative price changes among members of a currency area. In addition, labor mobility and wage flexibility would contribute to its smooth functioning. Later authors emphasize the need for a supra-national government body able to conduct interregional transfers.
(See De Grauwe, 1997 , for a survey.) EA economies seem fairly well integrated both in trade and finance. Eichengreen and Bayoumi (1999) find that, on standard OCA grounds, they seem to be more or less as plausible candidates for internationally harmonized monetary policies as the members of the European Union. Arguments in favor of a common currency peg for East Asia include the following facts: (1) several but not all of countries are small and very open; (2) in addition to a substantial number of intense bilateral trade links, intraregional trade is high and rising (Goto and Hamada, 1994) ; (3) cross-border investment flows of foreign direct investment are extensive and a large portion of the associated debt denominated in yen (Kohsaka, 1996) ; (4) the adjustment to shocks is relatively speedy and appears to be faster even than Europe. This is aided by flexible labor markets with high labor mobility. Together, these structural characteristics of the EA countries suggest that the benefits from a common currency arrangement might be large while the costs from sacrificing independent monetary policy relatively small.
Empirical studies of financial data -exchange rates, interest rates, and stock prices-suggest a high and increasing degree of financial integration between EA countries and Japan although it is unclear whether Japan, rather than the U.S., represents the regional anchor. Aggarwal and Mougoue (1993) and Tse and Ng (1997) report cointegration among the exchange rates of Asian currencies. Chinn and Frankel (1995) find that real interest rates of EA are cointegrated with either the US rate, the Japanese rate or both. Phylaktis (1999) finds evidence of stronger cointegration among post 1980 real interest rates of the US, Japan and each of five Pacific Basin countries than in earlier periods.
In terms of observed exchange rate policy, however, evidence for the position of the yen vis-à-vis the dollar in EA is weak. Empirical studies reveal that the relative role of the yen is somewhat limited even in the 1990s. Seminal studies by Frankel (1993) and Frankel and Wei (1994) find that in the determination of EA exchange rates, the US dollar continues to be dominant and evidence of an increasing role for the yen is relatively faint. Fukuda (1996) shows that the invoice ratios of the yen are much lower than those for the dollar. Benassy-Quere (1999) reports that volatility against the dollar is uniformly lower than volatility against the yen.
Previous studies on the feasibility of a common currency peg in EA are quite divided. 1 In Frankel and Wei (1994) and McKinnon (2000) , EA is shown to be more like a dollar bloc despite evidence of an increasing role for the yen. Dornbusch and Park (1999) reject the necessity of a nominal anchor of any form as countries in the region have no major problems with inflation. Instead, they recommend a high degree of flexibility in exchange rate management to accommodate rapid economic growth and large real exchange rate changes. Eichengreen and Bayoumi (1999) find that EA countries satisfy the OCA criteria just as well as the EMU countries. They argue, however, that EA lacks important elements of successful monetary integration such as sound financial systems, political network, and a long history of integrationist tradition. Kwan (1994) strongly advocates a yen bloc in EA, Korea and Taiwan in particular, on the grounds that pegging to the yen may benefit countries that have export structure similar to that of Japan by stabilizing output. Williamson (1999) argue that EA countries are sufficiently competitive with each other in international trade and thus recommend some sort of joint exchange rate arrangement, such as a common basket peg, to avoid competitive exchange rate adjustments and to stabilize effective exchange rates. Noting the wide variety of existing exchange rate systems within the region, he recommends the collective arrangement to be accompanied by wide bands and flexible changes within the peg.
In this paper, we investigate the feasibility of a common currency peg in East Asia. Given that 12
European countries have recently proceeded to form a single currency area, the EMU is a natural standard of comparison. We apply the theory of OCA and consider a model in which relevant shocks are classified as being global, regional or country-specific. The importance of regional shocks -that is, symmetric shocks within the region -would constitute a prima facie case in favor of a currency peg. If, on the other hand, country-specific shocks are prevalent and uncorrelated across countries, a currency area would be difficult to sustain. If global shocks are predominant, a more global arrangement might be more attractive. For European countries, we consider Germany to represent the region. For EA, we consider various possibilities although we begin with the assumption that Japan plays the role of Germany. For both groups of countries, the U.S. is considered to represent the global economy.
To anticipate the empirical results of this paper, we find that domestic outputs of East Asian countries are strongly influenced by country-specific shocks whereas regional shocks are far more important in European countries that have joined the EMU. The results are robust to various changes in model specifications. These findings suggest that EA countries are structurally different from one another and thus more likely to experience asymmetric shocks than the EMU member countries. Based on optimum currency area grounds, it can be expected that a common currency peg in East Asia would be more costly and difficult to sustain.
The balance of the paper is organized as follows: Section 2 describes the model and discusses the estimation method. Section 3 reports the estimation results with detailed comparison with previous studies summarized in Section 4. Robustness of the results is examined in Section 5. Section 6 concludes with some discussion. 
A Model
where
, is a polynomial function of the lag operator, L.
2 Global shocks affect economies both inside and outside the regional boundary. The two large oil price increases of the 1970s may be termed global shocks. Regional shocks are common to the economies within the region.
German unification of 1989 and the resulting fiscal expansion constitute a regional shock for European countries. In East Asia, large fluctuations in the yen-dollar exchange rate seem to have been a common, important source of disturbance. (Kwan 1994 ) Country-specific shocks are unique to a particular economy. They may be either from aggregate demand shocks that are associated with monetary or fiscal policies or supply shocks on productivity or the terms of trade.
Regional shocks are expected to be important in a small open economy or in an economy with an economic structure similar to its trading partners or neighbors. For a country considering membership in a currency union, the prevalence of regional shocks -which affect countries in the region in a symmetric fashion -should provide a positive impetus. On the other hand, the costs associated with a loss of monetary independence and flexible exchange rate adjustments could be heavy if dominant shocks are country-specific shocks and therefore uncorrelated across the region. External shocks can extend regional boundary. As long as such shocks affect all countries in the same direction, a global rather than regional arrangement might be a better course of action in dealing with such shocks. In the context of East Asia, for instance, if global shocks (say, affecting US output) are relatively more important than regional ones (say, affecting Japanese output), forming a dollar bloc may be a better policy choice than forming a yen bloc.
In related studies, Bayoumi and Eichengreen (BE, 1993) apply the aggregate demand-aggregate supply model. They maintain that demand disturbances reflect macroeconomic policy choices of the country including exchange rate policy and thus are not expected to be invariant with respect to the exchange rate regime. On the other hand, supply shocks are considered to be more structural and thus less sensitive to the choice of an exchange rate arrangement. If supply shocks are highly correlated or symmetric within a region, then the region would be a good candidate for a currency union. If not, that is, if supply shocks exhibit asymmetry via low levels of correlation, the region would be a poor candidate for a currency union.
One difficulty of the BE model is that when supply shocks are correlated across countries, the model cannot distinguish whether the shocks are regional, global, or simply correlated local shocks. The prevalence of regional shocks or correlated local shocks may justify common monetary policy within the region. On the other hand, if global shocks are dominant and if they similarly affect all economies inside and outside the region, a more global arrangement might be necessary. Another problem is the assumption that supply shocks tend to be invariant with respect to regime changes. Frankel and Rose (1998) argue that countries are likely to face more similar shocks as trade increases, implying that supply shocks will become more highly correlated as economic integration progresses. As pegging to a common currency reinforces and is reinforced by trade interdependence within the region, supply shocks are expected to become more correlated over time. Note that a similar critique applies to our model as well.
For instance, increases in intra-regional trade are likely to increase the role of regional shocks relative to country-specific shocks. The moral is that no single classification scheme is optimal for all purposes and one needs to investigate various models.
The above discussion suggests that a model of regional integration needs to consider a minimum of the three types of shocks. For instance, one could entertain a larger model that more finely differentiates domestic disturbances into country-specific demand shocks and country-specific supply shocks. For simplicity, such classification is not considered below.
Consider a 3-variable model with global, regional and local outputs: (2) where
We assume that the structural shocks are uncorrelated and of unit variance:
shocks are unobserved. The following identifying restrictions are employed to recover them from reduced-form innovations: (1) neither regional nor country-specific shocks have long-run effects on global output; (2) country-specific shocks have no long-run effects on regional output. These restrictions are generalizations of the small-economy assumptions that are often made in international economics.
Thus, an economy is considered to be small in a region and the region is only a small part of the global economy. In terms of the coefficients of the ) (L A matrix, these restrictions amount to
. The estimation of a model with these types of restrictions is well known and thus omitted. 8 The three structural shocks may mix various underlying shocks. For instance, due to the identifying restrictions, transitory global shocks that have no long-run effect on global output could be classified as regional or local shocks. Similarly, transitory regional shocks may be classified as local. It is also likely that region-wide shocks can be no more than country-specific shocks that are transmitted across the region through trade in goods or due to policy coordination, contagion, or any other reason. With our identifying restrictions, all these shocks are likely to be classified as "regional" in the sense that outputs of the region are similarly affected. Whether we call them regional shocks or correlated country-specific shocks does not matter for our purpose. What we observe is that outputs in the region move together and we try to investigate how important these shocks are relative to other types. The above empirical model is an application of the structural VAR method that has been developed by, inter alia, Blanchard and Quah (1989), and King, et al (1991) . It relies on the long-run effects of structural shocks derived from the neutrality of demand shocks. Although such long-run restrictions tend to be less controversial and more readily accepted than other assumptions, they are not without criticisms. Faust and Leeper (1997) point out that structural inferences under the long-run scheme may not be reliable as the long-run effects of shocks are imprecisely estimated in finite samples and the longrun identification scheme transfers this imprecision to the estimates of other parameters of the model.
Another criticism is that the estimated disturbances will commingle the underlying disturbances. For instance, country-specific shocks can be of demand or supply type, monetary or non-monetary. Whether these various shocks will be encompassed as country-specific shocks is a moot question. One could employ a larger model to avoid the problem. An alternative, as recommended by Faust and Leeper (1997) , is to check for consistency of results across various small models. (See Rogers, 1998, for related discussion.)
To address these criticisms, we try various specifications and identifying assumptions and compare results across different models and report in Section 5.
Empirical Results
In this study, output is represented by industrial production. Fifteen European countries − Austria, Belgium, Denmark, France, Ireland, Italy, Netherlands, Finland, Greece, Norway, Portugal, Spain, Sweden, Switzerland, and the U.K. − and seven East Asian countries − Hong Kong, Indonesia, (South) Korea, Malaysia, Philippines, Singapore, and Taiwan − are investigated. (Of the so-called EA9, China and Thailand are omitted due to insufficient data.) For European countries, German output is used as a proxy for regional output. For East Asian countries, Japanese output is used as a proxy for regional output. (In Section 5, we also consider other choices for regional output.) For both groups, the US represents the global economy. Quarterly data are obtained from IFS CD ROM for most countries. and Indonesia (1979:1) . In all cases for both Europe and EA, the series ends at 1997:1. Seasonal adjustment was carried out using the Census X-11 method for Hong Kong, Indonesia, Malaysia, Singapore and Austria. Finally, the benchmark model assumes that all outputs are nonstationary and the set of global, regional and domestic outputs are noncointegrated for each country. 4 For Europe, we consider 2 groups. The first group consists of six original members of the exchange rate mechanism (ERM: Belgium, Denmark, France, Ireland, Italy, and the Netherlands). Austria is also included in this group, as the schilling has maintained a nearly fixed exchange rate with the mark over a long period. All these countries have joined the EMU in 1999 except Denmark. The second group consists of countries that joined the ERM at later dates (Finland, Portugal, Spain, and Greece), countries that are members of the EU but are not part of the currency union (Sweden, and the U.K.) and countries that are not members of the EU (Norway and Switzerland). Table 1 Here Table 1 reports the variance decomposition of forecast errors at the 4-and 20-quarter forecast horizons for Europe and East Asia. Global, regional and local shocks are denoted by "U-G", "U-R" and "U-D," respectively. 4 (20) quarter responses are taken as short-term (medium-term) effects. In all cases, the VAR model is estimated with four lags. Given the large number of countries and cases to be estimated, a uniform lag length is used for convenience. Using less than four lags often leaves serial correlation among the residuals. In Table 1 , variance decompositions are reported only for domestic output since global output and regional output are mainly explained by global and regional shocks, respectively. Interesting differences emerge for variance decomposition of domestic output. In the first European group, regional shocks explain 30 percent or more of output variations in the short run and more than 40 percent in the medium run. The importance of regional shocks is highest in Austria, Belgium, and the Netherlands where more than 50 percent of medium-term output variations are due to regional shocks and the effects of global shocks are minimal, explaining 10 percent or less. Interestingly, regional shocks become dominant in the medium run even in France, which is often considered too large to belong in a currency area with Germany. They are somewhat less important in Denmark. Ireland and
Italy are exceptions in this group. In both countries, domestic shocks dominate and explain more than 50 percent of short-run fluctuations in output.
In sharp contrast, country-specific shocks are dominant over regional and global shocks in the second group. Regional shocks are much less important than for the first group. With the exception of Switzerland, regional shocks explain no more than 35 percent in the 20-quarter horizon. It is also interesting to note that, among this group of countries, regional shocks are relatively more important in Spain, Portugal and Greece − that joined the EMU − than in other countries. Among the group, countryspecific shocks are far more dominant in Finland, Norway, and Sweden reflecting perhaps their resourcedependent economies.
There are striking differences between Europe and East Asia. For the latter, dominant shocks for domestic output are country-specific in all countries and in all horizons, explaining more than 60 percent in most cases. Regional shocks are far less important than in the EMU group, explaining less than 10 percent of output variation in most cases. Taiwan records the highest share of regional shocks at 27 percent in the short run. They are also consistently dominated by global shocks especially in longer horizons.
Given the size and openness of some countries and anecdotal evidence of economic dependence on Japan, the minimal role of regional shocks is surprising. The finding that global shocks are far less important in EA than in many European countries is also surprising given the more dominant role of the U.S. and the dollar in the region than in Europe. It might be that the dynamics of industrial production for each EA country differs significantly and furthermore is neither synchronized with that of Japan nor the U.S. No doubt the empirical result is related to the fact that Japanese industrial production has hardly grown since the early 1990s while other EA economies have continued their rapid growth at least until the 1997 financial crisis. Moreover, the EA countries also have growth experiences that are sufficiently different from each other in terms of timing, resource dependence and industrial structure although they may share the common "growth miracle".
Another interesting difference is that in EA countries, global and regional shocks tend to become less important over the medium run than in the short run. See, for instance, the role of regional shocks in Taiwan and that of global shocks in Korea. This suggests that a large portion of the external shocks experienced by these countries is temporary. This may reflect the fact that most countries have been able to maintain rapid growth while they nevertheless suffer business cycles related to external conditions, which are essentially temporary.
Table 2 Here
To investigate the stability of variance decompositions, we split the sample into two sub-periods.
The data are divided at 1979:1 for European countries, which marks the formation of the European
Monetary System. For EA countries, the first period lasts until 1984:1, which roughly corresponds to the midpoint of the data. For brevity, we report only variance decompositions for domestic output and, for
European countries, only summary statistics. Interesting differences emerge in Table 2 . Among European countries, we observe drastic differences between core and non-core groups and between EMU and non-EMU countries. In the core group of Europe, which consists of Austria, Belgium, the Netherlands, and
France, nearly 60 percent of variations in the medium run are explained by regional shocks while the effects of global shocks are minimal, explaining less than 10 percent. In the non-core group, which includes both "periphery" and non-EU countries, regional shocks are much less important than in the core group. Instead, country-specific shocks are dominant over regional and global shocks.
Of 15 European countries, nine have joined EMU since it launched in 1999. Three countries (Denmark, Sweden, and the UK) decided to opt out, Greece was initially disqualified but joined by 2000, and two (Switzerland and Norway) are not EU members. The importance of regional shocks has been very different for the two groups. In EMU countries, there is a slight increase from 42 to 46 percent while in non-EMU countries it declined sharply from 40 to 24 percent. This contrast suggests that the improvement in the qualifications to join in a common currency area is most likely related to the similar economic policies imposed under the Maastricht Treaty, such as caps on inflation and interest rates as well as government debt and deficits.
In East Asia, sub-period comparison is feasible for only four countries due to a lack of sufficient data. For countries with short data sets, whole period estimates are reported under period II. It is clear that global shocks became far less dominant in period II than in period I. This is expected because period I is characterized by the fixed exchange rate arrangements under the Bretton Woods system − which probably helped the transmission of monetary shocks − and common shocks such as the two rounds of oil shocks. (A similar change is observed in most but not all European countries.) Regional shocks remain secondary to domestic shocks in period II, responsible for less than 10 percent of output variations in Hong Kong, Malaysia and Taiwan and less than 30 percent in all cases. With the exception of Taiwan, the region seems to be slightly more integrated in the later period -the change is minimal, however, and only Singapore and Korea exhibit a notable increase. It is noteworthy that the importance of regional shocks in EA in both periods is in general much lower than that in European countries in period I (that is, before the formation of the EMS). It is also interesting to note that country-specific shocks became more important in EA in period II largely at the expense of global shocks. This result is surprising given the scope of liberalization of trade and financial markets, which is expected to have made the countries more open and vulnerable to increased capital flows and other external shocks.
Comparison with Other Studies
BE (1997) operationalize the theory of OCA and construct an index based on the degree of exchange rate variability predicted by 4 factors -the asymmetry of output disturbances, the dissimilarity of the composition of exports, the extent of bilateral trade, and the size of the economy. Smaller values of the index would suggest that countries better approximate an OCA. It would be interesting to compare the rank of countries based on our scheme with that based on the BE's OCA index. To distinguish this from another index that is discussed below, we designate it as BE1 index. In our scheme, given the low possibilities of correlated country-specific shocks, the importance of regional shocks in domestic output would be the main indicator of regional integration and thus the suitability of joining a currency area in the region. When we use BE1 index of 1987 together with our whole period results using the 20-quarter variance decomposition, we obtain the Spearman rank correlation coefficient 0.64 which is significant at the 1% level. 5 6 Countries in Group I rank high in both indices while most countries in Group II rank low.
Main differences between the two rankings involve France and Ireland. France, a relatively large country, is ranked low according to the BE1 index as it is heavily influenced by country size and the importance of bilateral trade. On the other hand, it is strongly influenced by the importance of regional shocks in our results and thus ranked high. Ireland is much the opposite case. Due to size, Irelands ranks high in the BE1 index. Our results indicate that the country is fairly independent from Germany and the EMU region. Anecdotal evidence also suggests contrary business cycle movements relative to the EMU region (e.g., in the early 1990s, Ireland experienced a high-growth boom while her Continental neighbors were suffering from recessions). 7 As with the case of Europe, the index is strongly influenced by country size, thus ranking Singapore and Hong Kong highest and Indonesia the lowest. Most surprisingly, their indices for EA are close to those of Denmark and France although they are greater than those for small European countries. Based on this evidence and others, they concludes that "on standard OCA grounds, the economies of East Asia would seem to be more or less as plausible candidates for internationally harmonized monetary policies as the members of the European Union." (p. 360) 8 Our assessment of OCA in EA is lower than that of EB. (Not surprisingly, the Spearman rank correlation coefficient between two rankings of EA is also statistically insignificant.)
The role of regional shocks on domestic output in EA is in general much lower than that of Europe's Group I and more similar to that of the European countries that had some difficulties joining the EMU or that decided not to join in the first round.
Since both the methodology and the data are different, it is difficult to explain the sources of different assessments of OCA qualifications of EA countries between EB (1999) and ours. They used annual data while we use quarterly data. As income and price data, they adopted real GDP and the GDP deflator whereas we use industrial production. (For the purpose of comparison, we also employed CPI data.) Moreover, their model is more comprehensive and utilizes more variables. Two differences in data might be responsible for the result. One difference is that the BE1 index emphasizes the "country size"
and "openness" variables far more than ours. These are the main variables that do differ across countries more than other variables in their regression model. The other difference is that EB (1999) use annual data on real GDP and international trade, which are smoother and less volatile than quarterly industrial production data used in our study. Consequently, their index seems to be less sensitive to the asymmetry of structural shocks than ours.
In earlier studies, BE (1993 BE ( , 1994 have devised another indicator of OCA compatibility focusing more exclusively on the symmetry of structural shocks, which designate as BE2 to distinguish it from the above one. They consider aggregate supply shocks to be more appropriate measure of structural shocks in that they reflect underlying private sector behavior and are more likely to be invariant with respect to alternative international monetary arrangements. A high (low) correlation of supply shocks of the home and the anchor countries suggests that the economies are subject to symmetric (asymmetric) shocks and thus are good (poor) candidates for a currency union.
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When fifteen European countries are ordered according to BE2, the rank correlation with our index is 0.79. This suggests that correlated aggregate supply shocks in the BE model are well captured in our model as common regional shocks. EB(1999) also report that, in East Asia, the correlation of supply shocks between Japan and Korea and Taiwan is high, comparable to that of Europe's Group I countries with Germany, while it is much lower between in other countries. Thus, according to BE2, a currency area anchored by Japan is likely to include those two Northeast Asian economies.
Table 3Here
The comparison indicates that our model is quite comparable to BE2 index in that it provides a lower assessment of OCA in East Asia. They identify only Korea and Taiwan as suitable to form a currency union with Japan. (On the other hand, they find equally strong correlations among Southeast
Asian countries such as Hong Kong, Indonesia, Malaysia, Singapore and Thailand and thus another potential group for a currency union.) In Table 1 , Taiwan is shown to have the highest portion of domestic output explained by regional shocks among EA countries. Table 2 shows that Korea is most closely integrated with Japan in both sub-periods (although not in the whole period). The role of regional shocks in these two countries is lower than those of most Group II countries in Europe.
Although our model is fairly comparable to BE (1993, 1994) , there is no one-to-one correspondence.
In an attempt to reconcile the difference, we reproduce the BE-type analysis with our data in Table 3 .
Note that BE used annual data for real GDP and the GDP deflator for the 1960-90 period in Europe and 1969-89 for East Asia whereas we employ quarterly data on industrial production and CPI data and also cover the more recent period up to 1997. Reflecting perhaps that the underlying shocks are less correlated in our higher-frequency (quarterly) output and price data, correlations of both supply and demand shocks are generally lower in Table 3 than for corresponding figures in BE (1993, 1994) . Nonetheless, one can see clearly that correlations of both AS and AD shocks are higher for the Group I countries of Europe than for either the Group II or EA countries. (The low correlation coefficient reported for the Netherlands is difficult to explain, however.) Among EA countries, Taiwan seems to be the only country whose correlation in AS shocks with Japan approaches the level of Group I countries. Using the U.S. or G3 (the average of the U.S., Japan, and Germany) as the regional anchor produces little difference. Correlations of demand shocks appear somewhat higher. Taiwan, and perhaps, Malaysia and Singapore, appear to share more similar demand shocks with Japan. Table 3 suggests that the industrial production data employed in this study are more likely to accentuate the differences in the industrial and trade structure of the countries than the GDP data used in EB, especially in fast growing countries with tremendous structural transformation. Moreover, the inclusion of the more recent data in our study seems to reduce the role of regional shocks represented by Japanese output. During the 1990s, the Japanese industrial production had hardly grown at all while other Asian economies maintained fast growth until the 1997 crisis. Consequently, East Asian countries appear more subject to idiosyncratic shocks in comparison with European counterparts.
Robustness
Whether a shock can be classified "regional" or of any other type depends on the identifying scheme. In our case, the identifying restrictions are based on the long-run effects of structural shocks. Needless to say, this is not the only or even the least arbitrary identification scheme available. We thus try several alternative schemes. The first alternative model, M1, is a standard VAR model in first differences where structural shocks are recovered using the Choleski decomposition method. It imposes both that regional shocks have no contemporaneous effects on global output and that domestic shocks have no contemporaneous effects on global or regional output. The second alternative, M2, imposes the exogeneity restrictions. In this model, global output is completely explained by own shocks with no feedback from either regional or domestic output. Regional output is affected by lagged values of global output and itself.
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In the third alternative, M3, we add the price level as a fourth variable. Country-specific shocks in M3 consist of aggregate supply shocks and aggregate demand shocks. As in Bayoumi and Eichengreen (1993) , we impose the restriction that aggregate demand shocks have no long-run effects on output. The same hierarchical restrictions apply as in the benchmark model. Consequently, the long-run effects matrix is lower triangular.
For East Asia, we also try various definitions of regional and global output. In M4, global output is a geometric average of U.S. and German output with weights 4 and 3, respectively. Regional output is a geometric average of Japan, Korea, Taiwan, Malaysia and Singapore, which are selected mainly because they have longer data sets than other countries. Weights are based on real GDP of 1990 (purchasing power parity measure using international prices as reported in Penn World Table) . In M5 and M6, we abolish the distinction between global and regional economies and the model degenerates into a twovariable specification. This exercise is motivated by the observation that a single anchor currency such as the German mark in Europe is not obvious in EA although the dollar and the yen are considered to play key roles. In M5, regional output is represented by a weighted average of the U.S., Japan and Germany with weights of 4, 3, and 3. (A similar weighting scheme has been proposed by Williamson, 1999.) In M6, U.S. output is used as regional output. (2000) and Frankel and Wei (1994) might be preferable to a yen peg proposed by Kwan (1994) or a common basket peg favored by Williamson (2000) .
Conclusion
In this paper, we applied the OCA theoretic criterion to investigate whether pegging to a common currency is a desirable option in East Asia. As regional anchor, we considered the yen, the dollar, and other possibilities. The EMU launched in 1999 naturally becomes a standard of comparison. In our model, the economy is subject to three types of shocks: global, regional and country-specific. Following the OCA literature, maintaining a pegged exchange rate (against the yen, the dollar or some composite currency) would be reasonable if an economy is heavily subject to common regional shocks. The pegging would be more costly if dominant shocks are country-specific.
Summarizing the main results of the investigation: we find that regional shocks are dominant in the EMU countries while other countries in Europe are more strongly influenced by country-specific shocks.
(There are exceptions such as Ireland and Switzerland.) Also, perhaps reflecting further regional integration within Europe, regional shocks remain important or became more important in the more recent period than before among the countries that have joined the EMU. In East Asia, in sharp contrast to the EMU group, dominant shocks are country-specific and regional shocks are far less important.
For European countries, the results are strongly consistent with those of Bayoumi and Eichengreen (1997) . They are also intuitive. Countries that have smoothly moved to the EMU in general have a large proportion of domestic output explained by regional shocks. For countries that either had difficulties joining the EMU, had periodic exchange rate realignments, or that decided not to join in the first round, country-specific shocks are dominant.
The results for East Asian countries contradict the previous study by Eichengreen and Bayoumi (1999) who find them almost as equally qualified as the EMU countries in terms of the OCA criteria.
According to our results, regional shocks are much less important than in the EMU countries. The lack of importance of regional shocks in EA countries is similar to that of European countries − Ireland, Finland, Norway, Sweden, and the U.K. − which are characterized by idiosyncratic business cycles. Most of these countries have either not joined the EMU or joined with difficulties. The insignificance of regional shocks in the determination of output does not necessarily depend on the identifying restriction. It also does not depend on the use of Japan as the regional anchor for EA. Various changes in the specifications of the model produce little difference in the outcome.
The results are surprising given that there is strong evidence that East Asia seems well integrated regionally in both trade and finance. The sizes of intra-regional trade and direct investment are high.
Financial markets seem fairly well integrated with those of the U.S. and Japan. Nonetheless, our results indicate that each country in the region seems sufficiently unique, perhaps due to different resource dependencies, growth experiences and/or economic policies. The apparent trade integration thus far has not produced as homogenous a group within the region as has occurred in Western Europe. Although there is some indication that regional shocks became more important in the recent period than before, disturbances are still dominated by country-specific shocks.
would be more costly in East Asia than in the EMU countries. Uncorrelated country-specific shocks require changes in relative prices among countries. Sluggish price adjustment in the absence of nominal exchange rate adjustment may mean slow recovery from such shocks. Given the overall reluctance to float their currencies and heightened interest in regional financial security after the crisis of 1997, an optimal exchange rate regime in East Asia is not likely to be a full-fledged float and the search for a joint exchange rate arrangement is expected to continue. If this study were of any guide to the search, allowing sufficient flexibility among participants would be necessary in an interim arrangement.
Some caveats remain. First, the exclusion of key countries such as China and Thailand due to insufficient data is a main drawback as it would be difficult to imagine a common currency peg in the region without including them, especially China. Second, assessing OCA criteria using past data might be misleading as income correlation depends on trade integration which in turn is likely to be furthered by a joint exchange rate arrangement. (Frankel and Rose, 1998) The problem would probably be more serious in East Asia where rapid growth and remarkable transformation of the economy is more or less commonplace. More research is warranted, preferably using high quality data for a more recent period. Note: Reported are the variance decompositions of forecast errors for domestic output for Europe and East Asia at the 4-and 20-quarter forecast horizons. "U-G," "U-R" and "U-D" denote global, regional, and local shocks, respectively. Note: (a) BM is the benchmark model; M1 uses the Choleski decomposition; M2 incorporates the exogeneity restrictions; M3 is a 4-variable model including the price level; M4 uses a weighted average of U.S. and German outputs for global output and a weighted average of outputs of Japan, Korea, Taiwan, Malaysia, and Singapore for regional output; M5 is a two-variable model with a weighted average of U.S., Japanese and German outputs as regional output (and no global output); M6 uses U.S. output as regional output. (b) M3 is not estimated for Hong Kong due to insufficient price data.
